S-2 EXPERIMENTAL DETAILS
OLED devices were fabricated by vacuum thermal evaporation under the base pressure ~ 4×10 -6 Torr. Prior to deposition of the organic layers, the commercial 100-nm-thick tin-doped indium oxide (ITO) substrates were cleaned with the diluted detergent and distilled water under ultrasonic bath and then treated by oxygen and CF4 plasma. After the fabrication, the devices were immediately encapsulated with glass lid and getter attached under nitrogen atmosphere using UV-epoxy resin. The active area of the OLED device is 10.89 mm 2 . The luminance, EL spectrum and current density versus voltage (J-V) characteristics of the OLED device were measured using Spectrascan 650 spectrometer connected with Keithley 236 source measure unit under room temperature. The EQE was calculated from spectral luminance intensity in the forward angle direction of the OLED device with a Lambertian-pattern assumption.
The PL spectra were measured by exciting the sample with a 325 nm He-Cd laser. Sample emission was directed into a monochromator (SpectraPro 500i). The absorption spectra were 
